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• Use the SDSS 2.5m telescope
• during September 1 - November 30 of 2005-2007
• to scan 300 square degrees of the sky every 2 days
• discover supernovae and obtain multi-color light curves
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P. Astier et al, SNLS Collaboration: SNLS 1st Year Data Set 11
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Fig. 4 Hubble diagram of SNLS and nearby SNe Ia, with var-

ious cosmologies superimposed. The bottom plot shows the

residuals for the best fit to a flat Λ cosmology.

Using Monte Carlo realizations of our SN sample, we

checked that our estimators of the cosmological parameters are

unbiased (at the level of 0.1 σ), and that the quoted uncertain-

ties match the observed scatter. We also checked the field-to-

field variation of the cosmological analysis. The four ΩM val-

ues (one for each field, assuming Ωk = 0) are compatible at

37% confidence level. We also fitted separately the Ia and Ia*

SNLS samples and found results compatible at the 75% confi-

dence level.

We derive an intrinsic dispersion, σint = 0.13 ± 0.02, ap-
preciably smaller than previously measured (Riess et al. 1998;

Perlmutter et al. 1999; Tonry et al. 2003; Barris et al. 2004;

Riess et al. 2004). The intrinsic dispersions of nearby only

(0.15±0.02) and SNLS only (0.12±0.02) events are statistically
consistent although SNLS events show a bit less dispersion.

A notable feature of Figure 4 is that the error bars increase

significantly beyond z=0.8, where the zM photometry is needed
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Fig. 5 Contours at 68.3%, 95.5% and 99.7% confidence levels

for the fit to an (ΩM,ΩΛ) cosmology from the SNLS Hubble di-

agram (solid contours), the SDSS baryon acoustic oscillations

(Eisenstein et al. 2005, dotted lines), and the joint confidence

contours (dashed lines).

to measure rest-frame B − V colors. The zM data is affected by
a low signal-to-noise ratio because of low quantum efficiency

and high sky background. For z > 0.8, σ((B − V)rest f rame) "
1.6σ(iM−zM), because the lever arm between the central wave-
lengths of iM and zM is about 1.6 times lower than for B and V .

Furthermore, errors in rest-frame color are scaled by a further

factor of β " 1.6 in the distance modulus estimate. With a typ-
ical measurement uncertainty σ(zM) " 0.1, we have a distance
modulus uncertaintyσ(µ) > 0.25. Since the fall 2004 semester,

we now acquire about three times more zM data than for the

data in the current paper, and this will improve the accuracy of

future cosmological analyses.

The distance model we use is linear in stretch and color.

Excluding events at z > 0.8, where the color uncertainty is

larger than the natural color dispersion, we checked that adding

• Type Ia supernovae (SNe)
• spectroscopically confirm and 

obtain “well-measured” light 
curves of ~200 SN Ia from z = 
0.05 ~ 0.4
• bridge low-z (z<0.05; LOSS, 

SNF) and high-z (0.3<z<1.0; 
ESSENCE, SNLS) sources
• understand and minimize 

systematics of SN Ia as distance 
indicators

• SN Ib/c, II, rare types
• Other transients

Science goals

Riess et al. (2004)
compilation

Astier et al. (2005)

redshift desert



• Color-type SN candidates using nightly gri data:
• make template light curves from multi-epoch spectra (Peter 

Nugent) and other sets of spectra of well-observed historical 
SNe (SUSPECT database)
• Ia, Ia-pec, II-P, II-L, IIb, Ibc, Ibc-hypernova
• fit for redshift, extinction, stretch for Ia
• Able to type with >90% efficiency after ~2 - 4 epochs
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Photometric Typing

[z, Az,∆m15(B)]

Ia Ibc II
SN2005hy
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• 126 spectroscopically 
confirmed SN Ia
• 13 spectroscopically 

probable SN Ia
• 6 SN Ib/c (3 hypernovae)
• 10 SN II (4 type IIn)
• 5 AGN
• ~hundreds of other 

unconfirmed SNe with 
good light curves (galaxy 
spectroscopic redshifts 
measured for ~25 
additional Ia candidates)
• Focused primarily on Ia

Results from Fall 2005
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preliminary light curves

deep co-added
reference imagesearch image



8

MDM

ARC HET

ARC



9

Current Status and Plans
• Final photometry, light curve analysis underway
• Host properties, SN rates
• Investigate photometric candidates for cosmology
• Other transient science

• Find and actively follow up other types of SNe: II-P, 
Ibc and hypernovae, Ia-pec
• Multi-wavelength - e.g., with Swift
• Densely-sampled multi-epoch spectroscopy of 

selected nearby targets
• spectral sequence, systematics, rare types

2006

2005

2007


